From the medicinal plant Ginkgo biloba the fungal endophyte Alternaria no.28 was isolated. Extract of the fungus grown in liquid culture media exhibited marked cytotoxic activity when tested in vitro against brine shrimp (Artemia salina). Eight compounds were isolated from the extract of cultures of this endophytic fungus and were elucidated as alterperylenol (1), altertoxin I (2), alternariol (3), alternariol monomethyl ether (4), tenuazonic acid (5) and its derivative (6), together with ergosterol and ergosta-4, 6, 8, 22-tetraen-3-one by means of spectroscopic analysis. Among them, both 5 and 6 showed significant cytotoxic effects in the brine shrimp bioassy, with mortality rates of 73.6% and 68.9%, respectively, at a concentration of 10 µg.mL -1 , and they were first isolated from endophytic fungi.
In the course of our ongoing search for biologically active secondary metabolites from endophytic microorganisms [4] [5] [6] , we investigated metabolites produced by cultures of the endophytic fungus Alternaria no.28 in the barks of Ginkgo biloba. Activity-directed fractionation of the ethyl acetate extract of cultures of this fungus with good cytotoxic activity against the brine shrimp (Artemia salina) led to the isolation of eight metabolites. The structures of these isolated metabolites 1-8 were determined as alterperylenol (1) [5, 7] , altertoxin I (2) [5, 7, 8] , alternariol (3) [9], alternariol monomethyl ether (4) [9], tenuazonic acid (5) and vivotoxin II (6) [10, 11] , as well as ergosterol [12] , and ergosta-4, 6, 8, 22-tetraen-3-one [ Structures of compounds 1-6.
1D-and 2D-NMR data, and by comparison with those previously reported in the literature. Compounds 5 and 6 were isolated for the first time from endophytic fungi. The growth inhibitory activities of compounds 1-6 were evaluated against brine shrimp (Artemia salina) [14] . After incubation for 24 h, these compounds showed certain toxicity toward brine shrimp larvae at a concentration of 10 μg/mL (Table 1) . Among them, both compounds 5 and 6 were found to show remarkable toxic effect on Artemia salina, with the mortality rates of 68.9% and 73.6%, respectively, at the concentration of 10 µg/mL.
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Reportedly, a number of metabolites of polyketide origin, including α-dibenzopyrones such as alternariol (3), also known as djalonensone, and alternariol monomethyl ether (4) have been isolated previously from Alternaria spp [7c, 15] . Several of these metabolites are found to be toxic to mammalian systems. These two compounds possessed strong cytotoxicity against two tumor lines (KB and KBv200 cells) [16] . Alterperylenol (1) inhibited human telomerase activity, which is a target for anticancer drugs, but 2, a structurally related compound, did not affect it [17] .
Interestingly, the estrogenic potential of alternariol (4), as well as its inhibitory effect on cell proliferation by interference with the cell cycle, was reported recently [18] . Both alternariol derivatives exhibited cytotoxic activity toward L5178Y mouse lymphoma cells [15] .
In particular, in the present study, two nitrogencontaining metabolites, tenuazonic acid (vivotoxin, 5), and its isomer (6) 
Extraction and isolation:
The culture broth (30 L) of Aternaria no.28 was filtered to give the mycelium and water phase, The mycelium was dried at 50°C, and smashed directly with ultrasonic extraction by ethyl acetate and acetone three times successively, combined this two parts after TLC, and defatted with cyclohexane after dissolved in methanol to get crude extract (6.0 g); the culture filtrate was extracted with three times by ethyl acetate to get crude extract (5.1g). Combined these two extracts after TLC and the crude extract was applied to silica gel column chromatography using CH 2 Cl 2 /MeOH (CH 2 Cl 2 , 50:1, 30:1, 20:1, 10:1, MeOH) to provide six fractions designated A-F. Sephadex LH-20 (MeOH) successively, and one subfraction C-4-2 was repeatedly chromatographed over silica column use (CH 2 Cl 2 :MeOH) to afford compound 3 (6.8 mg) and 4 (10 mg); subfraction C-5-2 was subjected to silica gel column (CH 2 Cl 2 :MeOH), and the subfraction C-5-2-2 was subjected to reversed-phase (ODS) column to give compound 1 (7.3 mg), 2 (5.6 mg); one subfraction Metabolites from Alternaria no.28 in the barks of Ginkgo biloba Natural Product Communications Vol. 4 (11) 2009 1475 C-5-4 was subjected to reversed-phase column to give crude products 5 and 6, and further purified by Sephadex LH-20 (acetone) respectively to obtained 5 (11 mg) and 6 (9.4 mg). 
